00P2 |5A
A5 ]

ol 3(2cos?x°-1)

o2 fmc-:2 " +eoosx"—-2=0

o’ (2cosx”—1D(3cosx"+2)
4 5

* cesxte-g. x=132. 28 ans: 60, 1318, 228-2, 300
01P1 |5C
® ol 2sin x” cosx®

o2 cosx®(2smnx®—1)

o’ cosx“ =10, 5i.nf:%

«4  00,30,150

o’ sinx®=1 and x=30,150

o cosx°=0 and x=90

o’ 150 o3
T2

01P1 2C,5C
Q7 1

. m(;ﬁ—%)
2
. cos(x—%]
o’ sinxcos +cosxsiny and complete
.t glh(x)) = %cn:x —Lcinx
y2 |
] (: : 1 ) [: 1 )
—zinx + ——ecosx|—|——cosx ———sinx
42 42 w2 W2
o0 2 cinx
'\.'1
o=t

02 P1 2C,5C
Q3




* =in(2x")

2 =in(x®)

** 2sin(2x%) =2 sin(x?)
appearance of 2sm(x®) cos(x®)
o 2sin(x®)(2 cos(x®) —1)

*° sin(x?)=0 and 0, 180, 360
*  cos(x®) =% and 60,300

o sin(x®)=0 and cos(x®)=1%
« 0,60,180,300, 360

4.(JAN) | 4C
02P2 | & e e cos2xml-2sin’x
o sinfx=1
- Si:t'll:i? 12%;%
** sinx=-%...x=IF 1F
;. sinx=1..... _1:%
and sinx=-1.... x=1&
* Eé'_rnTr ms:%,%r%IﬂTﬁ
OR
' use eg 2sin® x=1-cos2x

, r 1
o
ol _IZ 5x 7m lrn Alternative for *?and **
%8 e 6
3 -=I 3m I 5t
** 2x=3,5 and x=,,%
4 o __7m lUm _ 7z U
. 21—3,3 and x =,
OR
ol use €g cos2x =cos x—sin’ x
2 2.1
¢ tan"x=3
3 N Iz
. ta_n;:t—_\;-3 ....... X =%,
4 —_1 _on 1=
- l.'EII‘l.:t——‘E. -1—5_.":
03 P2 5A
QO | &t 3(2c05(x)-1)......

o beos (1) +10cos(x) —4 =0
o 2(3cos(x) —1)(cos(x) +2)
** cos(x)=%+ and cos(x)=-2

* =123 and no solution

05P2 | 5A
Q8




o [sin(2r) =sin(zx)
o kx2dn(r)cos(z)

o’ 5111{x}{2km5{3:} - 1) =0

e sin(z)=10
1
cos(x) = o
o sin(zr)=0 =z=0mr27

ie. at (O).Band D

se e cos(r) = L is for A and C.
:}k

06P1 |4C
Q7 o' sin(r®) — 2sin(z®)cos(z%) = 0
o sin(z°)(1- i!nm{a:"'}) =10
o sin(z®) =0 or cos(z®) = 0.5 ¢ sn(z® =0 and z = 0,180,360
o = 0,180,360, 60,300 o cos(x®) = 0.5 and = = 60,300
07P1 |4C
Q6 o' 2zin (2”) coa(z”)
o coﬂ[:rﬂj(ﬁ gin(z”) — ﬂ;l =0
o’ cos(2°)=0 and z = 90,270
o' cin(z”) = 3 and no solution
or
o’ coa(z”) =0 and en(z")=3
o = 90,270 and no solution
OR
o 2sin(z")cos(z”)
o cither coz(z”) =0 or cos(z”) = 0 stated explicitly
o' coa(z°)=0= =90 or 270
o' 2cin(2°) = 6 = no solution
08P2 | 5B
Q5 o coe2z =1—2cin”
o°  3ain’z—2sinz—1=0
o (3ainz4+1)(einz—1)=0
o o’
o gind = —— gind =]
5 199.5°, 340.5° | 90°
(ZL?(LPZ know to use double angle formula o' 2x(2cos?x—1)...

express as quadratic in cosx

start to solve

et ¥ Bone ¥ (
*° dcos x—>cosx—6 }:L] must appear at

* (d4cosx+3)(cosx—2) | these lines to gain




4 . __ 3 B
reduce to equations in cosx only * cosx=—7 and  cosx=2
complete solutions to include only *° 2.419, 3-864 and no solution
one where cosx =k with |.I!'.| =1 or

o' cosy=2 and no solution
© cosy=—7 and  2.419, 3-864

2.31251 o' 2cos'x -1 stated, or implied by °

o 2cos’ ¥ —3cosx"+1 = () must appear at either

o’ (2cosx’—1)(cosx”—1) [ of these lines to gain .

o cosx” :—; and cosx” =1 Candidates who

> 0, 60 and 300 include 360 lose *

or

F N - .

** cosx’=1and x=0 Candidates who

*° cosx” =—; and x =60 or 300 include 360 lose *

o 2x=10and 60 and 300

" 0, 30, 150, 180, 210 and 330
12 P2 . . 4 - ;
Q6 condition on 1, coeffident o —l<sinx<l

connect coefficent with given interval " ininterval O<sinx <1

. . 8 1e . cos2x
appropriate limit method o limit=——
1-sinx
substitute for limit ot loiny __€os2x
2 l1-sinx

use appropriate double angle formula o ...1-2sin’x...

express in standard form " eg 3sin’ x+sinx-2 } = 0 must appear

start to solve quadratic equation " eg (3sinx-2)(sinx+1)] to gain o°,

reduce to equations in sinx only o' sinx =§ or sinx=-1

select valid solution ' x=0-730 or outwith interval




13 P2 Method 1
Q8 use correct double angle formulae ol 2sinxcosx
form correct equation o 2 sin x cos x — 2cos’x = 0
take out common factor o 2cosx(sinx—cosx)=0
proceed to solve o cosx=0and sinx=cosx
o | of
e T "5 7
find solutions o T 1 3m
2 2
find remaining solutions o5 T | sm
4 4
Method 2
1
use double angle formula . cos2x + 1
form correct equation o sin2x —cos2x =1
express as a single trig function . VZsin (g X — g) =1
proceed to solve o} sin (2::.‘ _ E) _ i'_
VY R
-5 i -E
S lan 1%
find solutions oo gy _IT_T 3m 5w 1lim
' 4 4' 4 | a&' a4
I
I
find solutions o y=IZ 'y = am im
4’2 4
(1;%'32 use correct double angle formula o' sinx—2 (1 —2sin’ :r)
stated or implied by o’
: . 3 .3 .
arrange in standard quadratic form | * 4smn” x+smmx—-3=0
3 . .
start to solve . (48H1I—3](Smx+1] =0
4
L ]

reduce to equations 1 sinx only

process to find solutions in given
domain

) 3 )
SIn X =Eand sinx=-1

o 0-848.2-29 and 37“

OR

o si.u;r=% and x=10-848, 2-29

5
.

sinx=—1, and x=3?n




PRE 2000 ANSWERS - Trig Equations (Degrees)

3 .2 . .
! o! substitute 1-2sin x° for cos2x° *  3sin” x*+2sinx*-1=0
4 ) )
o substitute 1-sin° x° for cos” x° o (3sinx®—T}sinx®+1)=0
o® sinx = %, -1
«* 19.5, 160.5, 270
2 o 2sinxcosx+sinx=0
o sinx(2cosx+1}=0
& sinx=0, cosx=-1
o 1t x=0, 180
o 2nd: x=120, 240
3 ol substitute 2cos’x" -1 for cosZx”
o? (Zocef—l)icmxbﬂ]-ﬂ
-3 cosf--i‘, cosx =-1
O 1=60,300
. x=180
4 1 . 2 5 .
. Replacing cos2x by 2cos x-1 < 300
and
o 2(!062 x+5cosx-3=0 no extraneous solutions
3 and
. (2cosx~1)cosx+3)=0 no solution for cosx =—3 indicated.
o 60" [1f a reason is given, it must be validl,
5 o' c0s2x°=1+sinx°
o 2sin® X +siny®=0
-3 sinx*=0 or —%
d x=210
6 o strategy: ie sinZx = 2sinxcosx
2 sinx=0 AND cosx = %
> 0,180 AND 360
«* 705 AND 289.5 AND no other angles
B &% f(x)=2sin2°, g(x)=3s8in2x°
(0 8 =705 anD2895
7 y=1.89 AND-1.89
@ B 705 Anp 180
« 2895 anD 360
0 use inequality signs logically to connect the points of intersection (ie not for 180 < x < 70.5 )




PRE 2000 ANSWERS - Trigonometric Equations (Radians)

1 o\ subst. leading from sin® to cos’
o 6cos’a-cosa+6=5
o solving the quadratic
«* 1231 and 2.09
2 Method 1
use correct double angle fornmlae ol 2sinxcosx
form correct equation o’ 2 sin x cos X — 2c0sx = 0
take out common factor o Z2eosx(sinx—cosx)=0
proceed to solve o' cosx=0andsinx=cosx
o 14
Sy T T ", 7
find solutions o5 no1 3m
2 | 2
I
find remaining solutions o5 T | 5w
4 4
Methaod 2
1
use double angle formula . cos2x + 1
form correct equation o’ sin2x —cos2x =1
express as a single trig function o’ \/Zsin (gx — f) =1
4
proceed to solve o} sin (Zx _ E) _ é
-5 i -6
i = e Ao o Tin
find solutions oo gy _E_T 3mSm lx
4 4" 4 14" 4
I
I
find solutions o y=IZ 'y _ S
4"2 4’ 2
3 4
@ o (180- 209 ®© o e
2 sina® _ sin(180-2x)° *®  sinx®=sin2x
i p r ®  sinx°(2cosx°~1)=0
*°  sin(180 — 2x)° = sin 2x° stated explicitly o sinx®—0 and cosx®— %
o x=060 isonly answer stated explicitly
4 condition on 1, coefficient o —lzsinx<l
conmnect coefficient with given interval o ininterval, 0<sinx <1




3 cos2x

appropriate limit method o limit= e
substitute for limit o Ly COS2X
2 1-sinx
use appropriate double angle formula o ... 1-2sin*x...
express in standard form «* e.g. 3sin’x+sinx-2 } = 0 muist appear
start to solve quadratic equation + eg. (3sinx—2)(sinx+1) | to gain *°.
reduce to Equaﬁﬂns in sinx Dl'l.l}' o sinx= % or sinx=-1
select valid solution o x=0-730 or outwithinterval
@ o' correct scales
> zeros
o graph of y = sin ’g
o graph of y = —sin &
() +°  indication of translation [ 1']1] toy=- sin-EﬁF—
«°  for minima at W = 0.1
" sketch
(© «® indicateon graph effect of fire att = 23
o 1=26 (1)
10 about July(+1) 1990
21 2cos’@-1+8cosf+9 +*  ¢0s@=-2 has no solution
.2 2cos6+2)" =0

or “h? —dac”=16—4x1x4

2 cosB=-2 twice or “b’ —dac” =0




